Introduction {#s001}
============

M[edical residents face]{.smallcaps} high levels of subjective stress during their academic training.^[@B1]^ The academic overload, lack of time for leisure, financial difficulties, exhaustion, overwhelming patient care duties, and overnight calls are often associated with sleep deprivation and high psychological toxicity.^[@B2],[@B3]^ Sleep-deprived trainees across residencies show impaired academic performance, unprofessional behavior,^[@B4]^ and abnormal emotional processing.^[@B5]^

Caffeinated beverages such us coffee, tea, soft drinks, and energy drinks are often used to promote alertness, cope with stress, and enhance cognitive performance.^[@B6]^ Caffeine intake has a well-known disruptive effect on sleep^[@B7]^ and may exaggerate the sympathetic-adrenal medullary responses to stressful events, negatively affecting resident\'s quality of life.^[@B8]^

To date, the epidemiological data on sleep quality in medical trainees are limited and not representative of all nationalities. Psychiatry trainees in Italy are required to perform the same duties and work hours as an attending. In addition, the duration of psychiatry programs is 5 years (PGY1--5) and residents have to attend classes and take multiple exams (10--12 each year, both oral and written exams). Residents failing to pass the yearly exams are not allowed to retest and are dismissed from the program. Thus, examination stress adds to the trainees\' psychological burden.

To the best of our knowledge, only one study has investigated sleep duration in on-call psychiatry residents, demonstrating that the total number of pages received and the number of admissions best explain the variance in the hours of sleep.^[@B9]^ Thus, sleep quality and daytime sleepiness (EDS), and their association with caffeinated beverage intake in psychiatry trainees still need to be addressed.

Concerns have been expressed regarding the potential for caffeinated drinks to negatively affect mental health. Based on previous research, we hypothesized that caffeinated beverage intake and perceived stress could make statistically significant contributions to the prediction of sleep quality in psychiatry residents. Our results might be of importance in developing prevention and early intervention strategies aimed at improving sleep and mental health in psychiatry residents.

Materials and Methods {#s002}
=====================

Between July and September 2013, we conducted this cross-sectional survey at two psychiatry residency programs at the University of Catania and Messina School of Medicine, Italy. The University institutional review boards approved the study.

In both Universities, the participants (*N* = 72) were PGY1--5 psychiatry residents. After a scheduled lecture, 70 residents returned a completed anonymous, self-administered questionnaire in a sealed envelope. The first page of the questionnaire contained all the necessary information for informed consent. In the place of a signature line, we included the following statement: "the return of this survey is your consent to participate in the research." [Table 1](#T1){ref-type="table"} shows the demographic characteristics.

###### 

[Demographic Characteristics of the Study Sample]{.smallcaps}

                  *Frequency*   *Percentage*
  --------------- ------------- --------------
  Sex                           
   Female         46            65.7
   Male           24            34.3
  Age                           
   25--30         55            78.6
   31--35         8             11.4
   36--40         5             7.2
   40+            2             2.8
  PGYs                          
   PGY-1          18            25.7
   PGY-2          13            18.6
   PGY-3          12            17.1
   PGY-4          16            22.9
   PGY-5          11            15.7
  Living single   61            87.1
  University                    
   Catania        42            60
   Messina        28            40

PGY, postgraduate year.

Study measures {#s003}
--------------

We used established instruments to assess sleep quality, EDS, and perceived stress. The survey also included questions about demographic characteristics, smoking habit (average cigarettes/day during the previous week), and caffeinated drink intake (cup coffee and tea/day, caffeinated soft drinks/day, energy drinks during the previous week). For regression analysis, these behavioral variables were dichotomized (user/non-user).

*Epworth Sleepiness Scale (ESS)*, is a brief self-report instrument designed to identify persons with excessive EDS. It addresses the likelihood of falling asleep from 0 (no chance of dozing) to 3 (high chance of dozing) during commonly encountered situations. A total score greater than 10 indicates probable EDS.^[@B10]^ This measure has high test-retest reliability and internal consistency.^[@B11]^

*Sleep quality* was assessed using the Pittsburgh Sleep Quality Index (PSQI).^[@B12]^ PSQI is a self-report scale consisting of queries about multiple sleep-related variables over the preceding month, using Likert and open-ended response formats. The PSQI addresses subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction. A total score greater than 5 is considered indicative of poor sleep quality, whereas a score of 5 or less is considered indicative of good sleep quality.^[@B12]^ Internal consistency reliability and construct validity of the PSQI were previously reported.^[@B13]^

*Perceived Stress Scale (PSS-10).* Perception of stress takes place when a subject realizes that situational demands exceed his or her resources.^[@B14]^ A 10-item perceived stress scale (PSS-10) was previously validated and used to address stress in students and trainees.^[@B15]^ Answers are given on a 5-point Likert scale ranging from 1 (never) to 5 (very often), with higher scores reflecting greater perceived stress. A score above 14 is considered to reflect significant perceived stress.^[@B16]^

All instruments have been translated in Italian and have been used in previous studies.^[@B1],[@B17],[@B18]^

Statistical analysis {#s004}
--------------------

Caffeinated drink intake, sociodemographic and behavioral covariates (smoking habit and perceived stress), sleep quality, and EDS were summarized using descriptive statistics. *χ*^2^ Test was used to investigate the relationship between age and gender and sleep quality. A logistic regression analysis was conducted to determine the impact of sociodemographic (model 1) and behavioral variables (model 2) on sleep quality. Data were analyzed using the SPSS (version 19.0) program. *p*-value \<0.05 was taken as the level of significance. Mean are ±SE.

Results {#s005}
=======

The demographics characteristics of the respondents (*N* = 70) are summarized in [Table 1](#T1){ref-type="table"}. The average age of the respondents was 30.5 years (4.2 SD), 75.7% were coffee drinkers (13.5 ± 1.3 espressos/week), 52.9% were tea drinkers (1.3 ± 0.2 cups/week), 65.7% consumed regularly caffeinated sodas (2.9 ± 0.4 cans/week), and 48.6% consumed energy drinks (0.27 ± 0.06 cans/week). 22.9% of the responders were smokers (11.3 ± 4.4 cigarettes/week) and the mean PSS-10 score was 7.01 ± 6.5.

Residents\' mean sleep duration per night was 6.3 ± 0.8 hours and the median sleep latency was 35.85 ± 21.3 minutes. PSQI scores are reported in [Table 2](#T2){ref-type="table"}. The mean PSQI was 5.03 ± 3; 44.3% residents were poor sleepers and 8.5% used sleeping pills in the last month (Zolpidem). There was no relationship between age, gender, and sleep quality (*χ^2^* test: *p* \> 0.05). In addition, the mean ESS score was 5.9 ± 3.1 and the prevalence of excessive EDS (ESS score ≥10) was 15.7%.

###### 

[Pittsburgh Sleep Quality Index Parameters in Psychiatry Residents (Mean ± SE)]{.smallcaps}

  --------------------- -------------
  Sleep quality         1.01 ± 0.11
  Sleep latency         1.04 ± 0.09
  Sleep duration        0.97 ± 0.08
  Sleep efficiency      0.43 ± 0.07
  Sleep disturbances    1.00 ± 0.14
  Sleep medications     0.53 ± 0.1
  Daytime dysfunction   0.51 ± 0.07
  Total PSQI            5.30 ± 0.3
  --------------------- -------------

PSQI, Pittsburgh Sleep Quality Index.

To identify factors associated with poor sleep quality, we used two logistic regression models: model 1 for demographic variables and model 2 for behavioral variables. Results are summarized in [Table 3](#T3){ref-type="table"}. The demographic variables were not associated with increased odds for poor sleep. The Nagelkerke\'s R^2^ suggests that the model explains only 7.9% of the variation (chi square = 4.3, *p* = 0.6).

###### 

[Adjusted Results for the Association Between Demographic (Model 1) and Behavioral (Model 2) Variables and Sleep Quality]{.smallcaps}

                                    *B*     *SE*    *Wald*   *df*   *Sig.*                                     *Exp(B)*   *95% CI for lower*   *Exp (B) upper*
  --------------------------------- ------- ------- -------- ------ ------------------------------------------ ---------- -------------------- -----------------
  Demographic variables (Model 1)                                                                                                              
   University (Messina)             0.07    0.002   0.012    1      0.912                                      1.032      0.245                2.332
   PGY (1--2)                       1.461   1.002   2.125    1      0.145                                      4.309      0.604                30.719
   PGY (2--3)                       1.627   0.994   2.681    1      0.102                                      5.091      0.726                35.715
   PGY (3--4)                       1.509   0.987   2.339    1      0.126                                      4.523      0.654                31.287
   PGY (4--5)                       1.254   0.937   1.794    1      0.18                                       3.506      0.559                21.977
   Age                              0.006   0.066   0.008    1      0.929                                      0.994      0.874                1.131
   Gender (female)                  0.094   0.549   0.029    1      0.864                                      1.099      0.375                3.222
   Marital status (single)          0.083   0.044   0.017    1      0.954                                      1.121      0.432                2.898
   Constant                         1.355   2.177   0.387    1      0.534                                      0.258                            
  Behavioral variables (Model 2)                                                                                                               
   PSS                              0.254   0.077   10.864   1      0.001^[\*\*](#tf3){ref-type="table-fn"}^   1.289      1.108                1.498
   ED/week                          0.136   0.184   0.544    1      0.461                                      1.146      0.798                1.644
   Soft drinks/week                 0.039   0.03    1.709    1      0.191                                      0.962      0.908                1.019
   Cup tea/week                     0.109   0.065   2.768    1      0.096                                      0.897      0.789                1.02
   Cup coffee/week                  0.048   0.015   10.684   1      0.001^[\*\*](#tf3){ref-type="table-fn"}^   1.05       1.02                 1.08
   Cigarettes/week                  0.001   0.002   0.31     1      0.578                                      0.999      0.995                1.003
   Constant                         5.776   1.566   13.602   1      0                                          0.003                            

*p* \< 0.01.

ED, energy drinks; PSS, Perceived Stress Scale.

On the contrary, model 2 indicated that PSS-10 score \[Adjusted Odds Ratio (AOR) 1.289 (1.1, 1.4)\] and number of cups of coffee consumed in the previous week \[AOR 1.05 (1.02, 1.08)\] increase the odds for poor sleep in psychiatry residents. The predictors as a set reliably distinguished between good and poor sleepers (chi square = 44.2, *p* \< 0.000 with df = 6). The Hosmer and Lemeshow test of goodness of fit suggests the model is a good fit to the data as *p* = 0.8 (\>0.05). The Nagelkerke\'s R^2^ suggests that the model explains roughly 62.7% of the variation. Model 2 is correctly classifying 78.6% of the cases. Furthermore, multicollinearity was excluded as indicated by the Variance Inflation factor \<5 for all the behavioral variables. Interestingly, PSS-10 and PSQI total scores were highly correlated (*P* = 0.0001).

Discussion {#s006}
==========

In this study, we investigated sleep quality in Italian psychiatry residents (PGY1--5). Our data indicate a high prevalence of poor sleep quality. Furthermore, we identified predictors for increased odds of poor sleep quality.

The study was carried out in Southern Italy, an area characterized by strong coffee consumption (36.4% of general population, 14--20 espressos/week) and relatively low tea, soft drinks, and energy drink intake.^[@B19]^ This pattern was confirmed in our study.^[@B20]^ 44.3% psychiatry residents had poor sleep quality with a mean duration of sleep per night of about 6 hours. As previously reported,^[@B21]^ such a sleeping habit is likely to have a major impact on residents\' abilities to perform their work. In addition, sleep-deprived medical trainees often report stress and fatigue.^[@B21]^ For this reason the Accreditation Council for Graduate Medical Education (ACGME) requires duty-hour limits, and residency programs offer their residents an educational presentation on sleep deprivation.^[@B22]^

Our results are consistent with previous studies performed in other medical specialties.^[@B2],[@B23],[@B24]^ Furthermore, as previously reported in general population,^[@B25],[@B26],[@B27]^ in our study, poor sleep quality was found to be associated only with perceived stress^[@B2],[@B3],[@B28]^ and coffee drinking, while the use of other caffeinated drinks was not associated with poor sleep quality in trainees. This might be due to the caffeinated drink habit in Southern Italy.^[@B20]^ A significant percentage of residents demonstrated high score in the ESS, indicating increased sleepiness and higher risk of falling asleep during daily activities. Our results are in accordance with previous studies.^[@B29],[@B30]^ Excessive EDS might expose the residents to increased risk of car accidents^[@B31]^ and is associated with poor judgment, decrease in attention, and unprofessional behavior.^[@B32]^

It is important to emphasize that our results are purely associative and we should consider causality with caution. Although there are several studies that demonstrated that coffee and caffeine have a negative impact on sleep (increased sleep latency, reduced total sleep time and efficiency, decrease in slow waves, and increased arousals),^[@B33]^ it is common knowledge that coffee has a positive effect on working performances and a moderate intake is not considered a health hazard.^[@B34]^ It is thus possible that sleep-deprived residents drink more coffee to overcome sleepiness and that coffee intake does not disrupt sleep. Future studies should investigate in depth a possible causal link.

The study has a few limitations. The study was performed at two Italian medical schools, both located in the same geographical area (Sicily), and the residents were all Caucasian. The study design (cross-sectional) implies that inferences with respect to causality should be made with caution. Thus, our results need to be replicated in larger studies involving a more diverse population. In addition, few residents used Zolpidem as an occasional sleeping aid and this drug might affect sleep quality.^[@B35]^ Thus, an in-depth analysis of sleep quality in residents using sleep medications should be performed in future studies. Furthermore, we did not assess residents\' height and weight, which can affect caffeine metabolism.

In conclusion, we showed for the first time that Italian psychiatry residents exhibit high prevalence of poor sleep quality and we identified predictors. Our results are in keeping with our previous work demonstrating a similar association in graduate podiatric students.^[@B36]^ Thus, this study fills a gap in the literature as previous researches mostly focused on undergraduate students, graduate students, and trainees, and data on psychiatry residents are scarce. Our results might be used to implement changes in the working environment, aimed to minimize the negative impact on sleep and mental health during psychiatry residency.
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